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Description 

This Invention relates to novel purine nucleosides containing the 2'-deoxy-2*-fluoro-i8-D-arabinofuranosyl 
moiety and potentially useful as antitumor agents. 
5 The invention described herein was made in the course of investigation under grants from the U.S. 
Department of Health and Human Services. 

The synthesis of 9-(2'-deoxy-2Mluoro-/S-D-arabinofuranosyl)adenine was reported from our laboratory as 
an analog of the antitumor and antiviral naturally-occurring nucleoside 9-(/3-D-arabinofuranosyl)adenine (ara- 
A) (Wright et al., J. Org. Chem., 34, 2632 (1969)). The synthesis consists of a multistep preparation of a 2- 
10 deoxy-2-fluoro-D-arabinofuranose derivative from D-xylose. and the 2-fluoro sugar is condensed with 2,6- 
dichloropurine by the fusion method, followed by multistep conversion of the purine into adenine. 

Subsequently. .1-(2*'deoxy-2'-fluoro-i3-D-arabinofuranosyl)cytosine (FAC) was synthesized in our labora- 
tory by condensation of an appropriate sugar halide and cytosine by the silyl procedure, and FAC was 
evaluated for its antitumor activity (Wilson et al., J. Med. Chem.. 13, 369 (1970)). FAC was found to have a 
15 growth-inhibitory effect comparable with that of 1-(i8-D-arabinofuranosyl)cytosine (ara-C) and 1-(/S-D-ar- 
abinofuranosyl)-5-fluorocytosine (ara-FC) against L-1210 mouse leukemic cells in tissue culture. 

We have since developed a more elegant and effective method for preparation of the 2-fluoro-arabinose 
from D-glucose (Reichman et al., Carbohyd. Res., 42, 233 (1975)) and prepared a number of 5-substituted- 
uracil and -cytosine nucleosides as potential antiviral and/or anticancer agents (Lopez et. al.. U.S. Patent 
20 4,171,429 (1979)). Many pyrimidine nucleosides containing the 2'-fluoro-i9-D-arabinofuranosyl moiety 
showed excellent anti herpesvirus activity (Fox et al., "Herpesvirus. Clinical, Pharmacological and Basic 
Aspects" Shiota et al., eds; Excerpta Media: Amsterdam, 1982; p. 135) and some showed good antitumor 
activity (Burchenal et al., Cancer Res., 42, 2598 (1982)). 

Pharm. Res. 1985. pp. 217-220, discloses inosine analogs with modified sugar moieties which are 
25 useful as anti-Leishmaniai agents. 

Chem. Pharm. Bull. 29 (1981), pp. 3281-3285. discloses a process for the preparation of 2'-halog6n-2'- 
deoxy-g uanosines. 

Nucleosides of the invention can be represented by Formula I, as follows: 

30 V 



35 



40 




i> I 



wherein 

X and Y are the same or different and are hydrogen, OR^ (keto or enol). SR^, NR^R* , 
60 NH acyl or halogen such as chloride or bromine; 

and R* are the same or different and are hydrogen, lower alky I of 1 to 7 carbon atoms such as methyl, 
ethyl, propyl and the like, aralkyi such as benzyl, benzhydryl, p-methoxybenzyl and the like, or aryl such as 
phenyl, p-chlorophenyl, toluyl, p-methoxyphenyl. naphtyl and the like. 

NHacyl may be an alkanoyi or aroyl amide. The term "alkanoyl" is meant to include an alky I carbonyl 
55 radical wherein alkyi Is a straight or branched chain saturated or unsaturated hydrocarbon radical having 
from 1 to 20 carbon atoms. 

R^ and R^ are the same or different hydrogen or acyl groups which may be alkanoyl groups of 1 to 20 
carbon atoms such as formyl, acetyl, propionyl, isopropionyl, butyryl, isobutyryl. tert-butyryl, valeryl. 
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pivaloyi, caproyi, capryl. lauryl. myristyl. palmityl, stearyl. arachidyl. stilllngyl, palmitoleyl, oleyl, linoienyl. 
arachidonyl and the like. and can also be aroyi such as benzoyl and riaphtoyi wherein the aronnatic 
group may be additionally substituted by alkyi, alkoxy, halo or nitro nnoieties such as p-toluoyi, p-anisoyi, p- 
chlorobezoyl, p-nitrobenzoyl or 2,4-dlnitrobenzoyl and the like. R^ may also be adamantoyl. 
5 The preferred starting material for the process of the present invention can be subsumed under general 
Formula II as follows: 



70 



IS 




20 R^ and R^ are as defined previously. 
R is chlorine, bromine or acetoxy. 

The synthesis of Formula II compounds has been reported by us (Reichman et al., loc. cit.)- 
The starting materials of Formula II are reacted with a nucleophile of general FormulaTlL" 



x' 



30 




35 , HI 

wherein 

and Y' are the same or different and are hydrogen, OR^ (keto or enol). SR^, NR^R^, halogen such as 

40 chlorine or bromine or silylated Nary I; 

Rs and R^ are the same or different and are hydrogen, trisubstituted-silyl. lower alkyI of 1 to 7 carbon 
atoms such as methyl, ethyl, propyl and the like, aralkyi such as benzyl, benzhydryl, p-methoxybenzyl and 
the like, or aryl such as phenyl, p-chlorophenyl, toluyl, p-methoxyphenyl. naphtyl and the like. 
Silylated N aryl is an alkanoyi or aroyI amide in which the dissociable amide proton is substituted by a 

45 trisubstituted-silyl group. 

Tri-substituted-silyl may be trimethyl-, triethyl-. tripropyl-, trl-isopropy!-, tributyl-, tert- 
butyldimethyltetramethylene-isopropyl-. tetramethylene-tert-butyl-, tribenzyl-, or phenyldlmethyl- or the likeT 
Z is hydrogen, tri-sut>stituted-silyi or heavy metal derivative such as chloromercuri, bromomercuri, acetox- 
ymercuri or the like. 

60 The reaction is carried out in an appropriate solvent such as halogenated hydrocarbon (e. g., methylene 
chloride, chloroform, 1 ,2-dichloroethane. etc.), aromatic hydrocarbon (benzene, toluene, xylene, etc.), 
carboxylic acid derivatives such as ethyl, acetate, acetonitrile or N.N-dimethylformamide with or without 
drying agents (e.g., Drierite® or molecular sieves) at a temperature range of from 25 to 200 'C in a 
period of from one hour to ten days. 

55 The molar ratio of the reactants, Formula II to Formula III, can be 1 : 10, preferably 1 : 3. 

Upon completion of the reaction, the mixture Is filtered and the filtrate condensed in vacuo. When a 
heavy metal derivative is used, the residue is redissolved in halogenated hydrocarbon solvent (preferably 
chloroform) and the solution washed successively with 30 % potassium iodide sulutlon and water, dried 
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over sodium sulfate, magnesium sulfate or calcium chloride and re-evaporated to dryness In vacuo. 

3\5'-Di-0-acyl nucleosides (Formula I) can be obtained In pure condition either by direct crystallization 
of the residue from various solvents such as alkanol preferably ethanol or methanol, or solvent systems 
such as alkanol-dialkyi ether or petroleum ether, preferably ethanol-diethyl ether, or by chromatography 
.5 over a column of silica gel using various solvent systems preferably chloroform-methanol (40:1 v/v) as the 
eluent. 

The free nucleoside of Formula I wherein and are hydrogen, is obtained by either saponification 
of the 3\ 5'-dl-0-acyl intermdiate with alkali metal alkoxide In alkanoyi preferably 0.01 to 0.1 M sodium 
methoxide In methanol, or when X is not SH, SR or halogen by treatment of the 3',5'-protected nucleoside 

70 with amine-alkanol mixture preferably 10 % to 30 % methanolic ammonia at a temperature between -10" C 
and 100* C, preferably 10* C to 30* C for five minutes to three days. 

The free nucleoside of Formula i wherein X is halogen (Ci or Br) and R^ and R^ are hydrogen, is 
prepared from the corresponding 3*,5'-di-0-alkanoyl intermediate (Formula I wherein X is CI or Br and R^ 
and R2 are the same or different lower alkanoyi groups such as acetyl, propionyl, butyryl and the like) by 

15 treatment with mineral acid in water or alkanoyi preferably 5 % to 15 % hydrogen chloride in methanol. 

Formula I 6-thiopurlne nucleosides wherein X is SH are obtained by thiatlon of a Formula I 3',5'-dl-0- 
acyl nucleosides wherein X is OH with phosphorus pentasuifide (PzSs) or Lawsson's reagent (2.4-bis(4- 
methoxyphenyl)-1 .3-dithia-2,4-diphosphetane-2,4-disulfide)in dioxane or in pyridine at reflux temperature for 
a period of ten minutes to 24 hours. The molar ratio with respect to the thiating reagent Is from 1:0.5 to 1:1. 

20 The free 6-thiopurine nucleosides are obtained by saponification as described previously. The 6-thiopurine 
nucleosides can also be obtained from the corresponding 6-halopurine nucleosides by treatment with 
thiourea to form the corresponding thiuronium salts followed by acid hydrolysis. The 2-thiopurine 
nucleosides of Formula I (Y Is SH) can be obtained from the corresponding 2-halopurine nucleosides by 
treatment with thiourea foilowe by acid hydrolysis of the intermediate thiuronium salts. 

25 6-Alkylmercapto- or 6-aralkylmercaptopurine nucleosides wherein X is SR. is obtained by treatment of 
the free 6-thiopurine nucleosides (Formula 1, X = SH, R^ = R^ = H) with alkyi or aralkyi halide or dialkyi 
sulfate in water or alkanol in the presence of alkali metal hydroxide or carbonate or alkalimetal alkoxide, 
preferably 1.0 to 1.2 equivalents of sodium hydroxide In water or 1.0 to 1.2 equivalents of sodium 
methoxide in methanol. AlkyI halide designates bromide or iodide of lower alkyl of 1 to 5 carbon atoms such 

30 as methyl, ethyl, propyl, isopropyl, tert-butyl, pentyl and the like. Aralkyi halide includes chloride or bromide 
of benzyl, p-chlorobenzyl, p-methylbenzyl. p-methoxy benzyl, p-nitrobenzyl, o-nitrobenzyl and the like, 

6-Aminp-substituted nucleosides (Formula I. B\ R2 = H, X = NR^R* wherein R^ and R* may be the 
same or different groups such as H, alkyl, aralkyi or aryl as defined previously) are also obtained from 6- 
thio nucleosides (Formula I, X = SH, H\ R^ = H), 6-alkyl- or aralkylmercapto nucleosides (Formula I, X = 

35 SR, H\ R2 = H), 6-halo nucleosides (Formula I, X = CI or Br, R\ R^ = H) or their 3\5*-dl-0-and analogs 
(Formula I, X = SH, SR. CI or Br and R^ and R^ are the same or different alkanoyi or aroyi groups) by 
treatment with the corresponding amine (including ammonia) in water or alkanol (preferably methanol) at a 
temperature range of 0 * C to 160 * C, under a pressure range from 1 to 5 atmos. 

6-Hydroxy*substltuted nucleosides (Formula I wherein X is OH) are prepared by acid hydrolysis of 6- 

40 amino-. 6-thio- or 6-substituted-thio nucleosides (Formula 1. X = NR^R*. SH or SR). or by base hydrolysis 
of 6-halo-nucleosides (Formula I, X = CI or Br). 

5'-0-Alkanoyl nucleosides (Formula I. R^ = alkanoyi group of 4 to 20 carbon atoms, R\ X and Y are as 
defined for Formula I) are obtained by treatment of the corresponding free nucleoside or the HCI salt (if the 
nucleoside contains amino group) with 1,1 equivalents of alkanoyi halide in N,N-dimethyl formamlde or N,N- 

45 dimethyl acetamide at a temperature range of 0* C to 100* C preferably at room temperature for a period of 
one to 72 hours. Alkanoyi halide includes chloride or bromide of saturated or unsaturated fatty acid 
containing 4 to 20 carbon atoms such as n-butyric, isobutyric, n-valeric. isovaleric, caproic, capric. lauric, 
myristic. palmitic, stearic, arachidic. stillingic. palmitoleic, oleic, linolenic or arachidonic acid and the like. 
After completion of the reaction, the mixture is concentrated in vacuo and the residue is thoroughly 

50 triturated first with ether, preferably diethyl ether, and then by 1-2~N sodium bicarbonate solution. These 
residue is crystallized from an appropriate alkanol such as methanol, ethanol. propanol and the like from an 
alkanolc acid ester such as ethyl acetate, methyl propionate and the like or a mixture of such solvents. 

5'-0-Aroyl nucleosides (Formula 1, R^ = aroyI such as benzoyl, toluoyl, p-chlorobenzoyl, p-nitrobenzoyl, 
anisoyi, naphtoyi, and the like; R^ = H; X and Y are as defined for Forumla 1) and 5'-0-adamantoyl 

55 nucleoside (Formula I, R^ = adamantoyi; R^ = H; X and Y are as defined for Formula 1) are also prepared 
by a similar manner from the corresponding free nucleosides or the HCI salt (if the nucleoside contains 
amino group) by treatment with 1.5 to 4 equivalents of the corresponding acid halides. 

The free nucleoside (Formula I wherein X and/or Y are amino, monosubstituted amino, or disubstltuted 
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amino group(s))forms acid addition salts with both organic and inorganic acids. Preferably, acid addition 
salts are the pharmaceutlcally acceptable acid addition salts. Pharmaceutlcally unacceptable acid addition 
salts can be converted to the pharmaceutlcally acceptable acid addition salts by Ion-exchange techniques, 
well known In the art. Examples of pharmaceutlcally acceptable acid addition salts include hydrochloric 
5 acid, hydrobromic acid, sulfuric acid, phosphoric acid, citric acid, tartaric acid, acetic acid, gluconic acid and 
the like. 

The free nucleosides (Formula I) and their acid addition salts are useful therapeutic agents exhibiting 
antiparasitic and/or anticancer activity. They may be employed in the form of pharmaceutical preparations 
which contain them in association with a comparable pharmaceutical carrier, which can be an organic or 

10 inorganic inert carrier material, suitable for enteral or parenteral administration. Examples of such carrier 
material would Include water, gelatin, gum arabic, lactose, starches, magnesium stearate, talc, vegetable 
oils, polyalkylene glycols, petroleum jelly, etc. The pharmaceutical preparations can be made up in solid 
form (e. g., as tablets, dragees or capsules) or in liquid form (e. g., as solution, suspensions or emulsions). 
The preparations may be sterilized and/or may contain adjuvants such as preserving, stabilizing, wetting or 

16 emulsifying agents, salts for varying the osmotic pressure or buffers. Such preparations may also contain 
other therapeutic agents. 

The following is intended to further illustrate the inventions without limiting same. 

EXAMPLE 1 

20 

A mixture of 3-0-acetyl-5-O-benzoyl-2-<ieoxy-2-fluoro-D-arabinofuranosyl bromide (903 mg, 2.5 mmol). 
N*-benzoyladenine (1.48 g. 6.2 mmol) and molecular sieves (4 A, 3 g) in methylene chloride (25 ml) is 
refluxed for three days with vigorous stirring. After cooling to room temperature, the mixture is filtered 
through a Celite® pad. The filtrate which contains two major products (Rf = 0.08 and 0.99 on a silica gel 

26 thin-layer plate, 9:1 methylene chloride - methanol) is concentrated in vacuo and the residue is chromatog- 
raphed over a silica gel column using 20:1 methylene chloride - melhanoTand 9-(3*-0-acetyl-5*-0-benzoyl- 
2'-deoxy-2'-fluoro-i9-D-arabinofuranosyt)-N^ -benzoyl adenine (440 mg, 34 %) is obtained as a foam from the 
slower moving major fraction. 

Anal. Calcd.for C2GH22FN5OS: C, 60.12; H, 4.24; F, 3.66; N, 13.49. Found: C, 59,23; H, 4.46; F, 3.66; N, 

30 13.13. 

By following the same procedure but using the corresponding purine analogs as starting materials, the 
following compounds are also prepared: 

9-(3'-0-acetyl-5*-0-benzoyl-2'-deoxy-2*-fluoro-i8-D-arabinofuranosyl)-N^-acetyladenine. 
9-(3'-0-acetyl-5'-0-benzoyl-2*-deoxy-2*-fluoro-^-D-arabinofuranosyl)-N^-benzoyl-2-chloroadenine. 
35 9-(3'-0-acetyl-5'-0-benzoyl-2'-deoxy-2'-fluoro-/9-D-arabinofuranosyl)-N^-acetyl-2'Chloroadenine. 
9-(3'-0-acetyl-5*-0-benzoyl-2'-deoxy-2'-fluoro-^-D-arabinofuranosyl)-N^-benzoyl-2-bromoadenine. 
9-(3'-0-acetyl-5'-0-benzoyl-2'-deoxy-2'-fluoro-i3-D-arabinofuranosyl)-N^-acetyl-2-bromoadenine. 

EXAMPLE 2 

40 

A mixture of mercury salt of 2-acetamido-6-chloropurine (8.8 g, 2 mmol) (Acton and Iwamato. Synth 
Proc. Nucleic Acid Chem.. 2* 25 (1968)) and Celite (4.0 g) in xylene (400 ml) is dried by distilling of « 200 
ml of xylene. The suspension is cooled to room temperature and to it is added a solution of 3-0-acetyl-5-0- 
benzoyl-2-deoxy-2-fluoro-D-arabinofuranosyl bromide (7.2 g, 20 mmol) in xylene (80 ml). The mixture is 

45 heated with stirring for 15 hours at reflux temperature and filtered hot. The filtrate is concentrated in vacuo 
and the residue dissolved in chloroform (200 ml). The solution Is washed successively with 30 % potassium 
iodide solution (80 ml x 2) and water(100 ml x 2), dried, evaporated, and the residue chromatographed on a 
silica gel column using 30:1 chloroform - methanol as the eluent. The major nucleoside fraction is 
concentrated in vacuo and the residue is crystallized twice from ethanol to afford 9-(3*-0-acetyl-5'-0- 

50 benzoyl-2*-deoxy-2'-fluoro-i8-D-arabinofuranosyl)-2-acetamido-6-chloropurine (1.65 g, 17 %), mp.154 - 156* 
C. 

Anal. Calcd. for C2oHi9C!FN O : Cm 51.27; H, 3.87; CI, 7.22; F, 3.87; N, 14.24. Found: C. 51.12; H, 
4.15; CI. 7.33; F, 3.87; N, 14.67. 

By following the same procedure but using mercury salt of corresponding purine analogs as starting 
55 materials, the following compounds are also prepared: 

9-(3'-0-acetyl-5'-0-benzoyl-2'-deoxy-2'-fluoro-/3-[>-arablnofuranosyl)-2-acetamidopurlne 

9-(3'-0-acetyl-5'-0-benzoyl-2'-deoxy-2'-fluoro-/8-D-arabinofuranosyl)-2-acetamido-6-bromopurine 

9-(3'-0-acetyl-5'-0-benzoyl-2'-deoxy-2*-fluoro-^-D-arabinofuranosyl)-6-chloropurine. 
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9-(3*'0-acetyl-5'-0-benzoyl-2'-deoxy-2'-fluoro-/3-D-arabinofuranosyl)-6-bromopurtne. 
EXAMPLE 3 

5 A mixture of 9-(3*-0-acetyl-5'-0-benzoyl-2'-deoxy-2'-fluoro-i8-D-arabinofuranosyl)-2-acetamido-6- 
chloropurine (1.5 g, 3.05 mmol) and thiourea (1.5 g. 20 mmol) In ethanol (20 ml) is heated at reflux for 18 
hours. After cooling, the mixture Is filtered, the filtrate concentrated in vacuo , and the residue chromatog- 
raphed on a silica gel column using 30:1 chloroform-methanol ai~the eluent. The major nucleoslde- 
containtng fractions are collected, evaporated In vacuo, and the residue crystallized from ethanol to give 9- 

w (3'-0-acetyl-5'-0-benzoyl-2*-deoxy-2*-fIuoro-/3-D^arabinofuranosyl)-2-acetamido-6-thiopurine (250 mg), 
mp.136-139*C. 

Anal. Calcd.for C21 HaoFNsOgS: C, 51.53; H, 4.09; F, 3.89; N, 14.31; S. 6.54. Found: C. 51.34; H, 4.31; 
F. 3.97; N, 14.94; S. 6.55. 

By following the same procedure but using the corresponding 6-chloropurine nucleosides as starting 
15 materials, the following 6-thlopurine nucleosides are prepared: 

9-(3*-0-acetyl-5*-0-ben2oyl-2'-deoxy-2'-fluoro-i8-D-arabinofuranosyl)-6-thiopurine. 

9-(3'-0-acetyl-5*-0-benzoyl-2*-deoxy-2*-fluoro-)8-D-arabinofuranosyl)-2-methoxy-6-thiopurine. 

9-(3'-0-acetyl-5'-0-benzoyl-2'-deoxy-2'-fluoro-/8-D-arablnofuranosyl)-2-benzamido-6-thiopurine. 

20 EXAMPLE 4 

9-(3*-0-acetyl-5'-0-benzoyl-2'-deoxy-2Mluoro-;S-D-arabinofuranosyl)-2-acetamldo-6-thiopurlne (190 mg, 
0.39 mmol) is dissolved in 1 M methanollc sodium methoxide (6.5 ml) and the mixture Is heated at reflux 
temperature for three hours. After cooling to room temperature, the mixture 1st neutralized with Dowex® 50 
25 (H*), filtered, and the filtrate concentrated in vacuo. 9-(2'-deoxy-2'-fluoro-/9-D-arabinofuranosyl)-2-amino-6- 
thlopurine is obtained as colorless crystals upon trituration of the residue with ethanol, (74 mg). mp. 244 - 
245 "C (dec). 

Anal. Calcd.for C10H12FN5O3S: C. 39.87; H. 3.99; F, 6.31; N. 23.26; S. 10.63. Found: C, 39.75; H. 4.07; 
F. 6.14; N. 23.16; S.I 0.41. 

30 By following the same procedure but using the corresponding protected nucleosides as starting 

materials, the following nucleosides are prepared: 

9-(2*-deoxy-2'-fluoro-/S-D-arabinofuranosyl)-2,6-dlamlnopurine. 

9-(2'-deoxy-2*-fluoro-^-D-arabinofuranosyl)-2-amlnopurlne. 

9-(2'-deoxy-2'-fluoro-^-[>arabinofuranosyt)-guanine^ 
35 9-(2'-deoxy-2'-fluoro-)3-D-arabinofuranosyl)-6-thiopurine. 

9-(2'<leoxy-2'-fiuoro-/9-l>arabinofuranosyl)-6-methoxypurine 

9-(2'-deoxy-2'-fiuoro-i3-D-arabinofuranosyl)-2-methoxy-6-thiopurine. 

EXAMPLE 6 

40 

To a solution of 9-(2'-deoxy-2'-fiuoro-j8-D-arabinofuranosyl)adenlne (140 mg. 0.52 mmol) in 50 % 
aqueous acetic acid (8 ml) is added sodium nitrit (100 mg) In four portions at every 12 hours, and the 
reaction is followed by thin layer chromatography on silica gel plates (13:4:1 ethylacetate-isopropanol- 
water). After all the starting material is consumed, the mixture is passed through a Dowex® 50 (H*) column 
45 (5 X 0.6 cm). The column is washed with water. The major nucleoside-containing fractions are collected and 
lyophilized to afford 9-(2'-deoxy-2'-fiuoro-)3-D-arabinofuranosyl)hypoxanthin (35 mg) as a colorless fiuffy 
solid. 

Anal. Calcd.for CioHiiFN^O* - H2O: C. 41.67; H. 4.51; F. 6.60; N. 19.44. Found: C, 41.84; H, 4.22; F. 
6.76; N. 19.81. 

50 By following the same procedure but using the corresponding adenine nucleosides, the following 
compounds are also prepared: 

9-(2'-deoxy-2'-fluoro-/3-D-arabinofuranosyl)-2-chlorohypoxanthine 

9-(2'-deoxy-2*-fluoro-/3-D-arabinofuranosyl)-2-methoxyhypoxanthine 

9-(2'-deoxy<2*-fiuoro-i8-0-arabfnofuranosy!)-2-methylthiohypoxanthine. 

55 

EXAMPLE 6 

A mixture of 9-(2'-deoxy-2'-fluoro-/8-D-arabinofuranosyl)-6-thiopurine (136 mg. 0.48 mmol) and methyl 
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Iodide (141 mg, 1.0 mmol) in 0.2 N sodium hydroxide (2.5 ml) is stirred at room temperature for 2 hours. 
After concentration of the mixture in vacuo the residue is triturated with acetone (2 ml). 9-(2'-deoxy-2*- 
tluoro-i3-D-arabinofuranosyl)-6-methyTthiopurine is obtained in its pure state by recrystailization of the 
acetone insoluble solid from ethanol (.67 mg), mp-152 - 152* C. 
5 Anal. Calcd.for Cn H13FN4O3S: C. 44.00; H, 4.33; F. 6.33; N, 18.67; S, 10.67. Found: C, 43.94; H, 4.40; 
F. 6.53; N, 18.52; S. 10.80. 

By following the same procedure but using the corresponding 6-thiopurine nucleosides, the following 6- 
methylthioderivatives are also prepared: 

9-(2'-deoxy-2*-fluoro-/3-D-arabinofuranosyl)-2-amino-6-methylthiopurine 
10 9-(2'-deoxy>2''fluoro-/3-D-arabinofuranosyl)-2-methoxy-6-methylthiopurine. 

EXAMPLE 7 

A mixture of 9-(3'-0-acetyl-5'-0-benzoyl-2'deoxy-2'-fluoro-/3-D-arabinofuranosyl)-2-acetamido-6- 
15 chloropurine (600 mg. 1 .22 mmol), 2-mercaptoethanol (0.6 ml) and 0.375 M sodium methoxide in methanol 
(16 ml) is gently refluxed for 15 hours. The mixture is cooled to O'CT" and crystalline precipitates are 
collected by filtration, dissolved in water (10 ml), neutralized with Dowex® 50 (H*). After removal of the 
resin by filtration, the filtrate is concentrated in vacuo and the residue is recrystallised from water to give 9- 
(2'-deoxy-2'-fluoro-/3-D-arabinofuranosyl)guanTne~(73mg), mp.250 - 251 * C. 
20 Anal. Calcd.for C10H12FN5O4.I/2 H2O: C, 40.82; H, 4.42; F. 6.46; N. 23.81. Found: C. 41.04; H, 4.35; F. 
6.59; N. 23.71. 

In a similar manner, 9-{2'-deoxy-2Mluoro-/3-D-arabinofuranosyl)hypoxanthine is prepared from 9-(3*-0- 
acetyl-5*-0-benzoyl-2'-deoxy-2*-fluoro-i3-l>arabinofuranosyl)-6-chloropurlne. 

25 EXAMPLE 8 

A mixture of 9-(2'-deoxy-2'-fluoro-i3-l>arabinofuranosyl)-6-thiopurine (140 mg, 0.49 mmol) and Raney 
nickel (100 mg) in water (5 ml) is heated at reflux for two hours and the mixture is filtered, while hot, 
through a Celite® pad. The filtrate is concentrated in vacuo and the solid residue is recrystallized from 
30 methanol to give 9-(2'-deoxy-2'-fluoro-;8-D-arabinofuranbsyl)-purine (66 mg), mp.173 - 175* C. 

Anal. Calcd.for C10H11FN4O3: C. 47.24; H. 4.33: F, 7.48; N, 22.05. Found: C. 47.22; H. 4.33; F, 7.68; N, 
22.05. 

By following the same procedure but using the corresponding 6-thiopurine nucleosides, the following 
compounds are also prepared: 
35 9-(2*-deoxy-2Mluoro-iS-D-arabinofuranosyl)-2-aminopurine. 
9-(2*-deoxy-2'-fluoro-/5-D-arabinofuranosyl)-2-methoxypurine. 

BIOLOGICAL ACTIVITIES 

40 Compounds of the invention show antitumor and antitripanosomal activities. Table I lists antitumor 
activity of representative nucleosides. 9-(2'-deoxy-2MluorO'j9-D-arabinofuranosyl)guanine and 9-(2*-deoxy-2'- 
fluoro-/3-D-arabinofuranosyl)'6-thioguanine exhibit potent inhibitory activity against human tumor cell lines 
Namalva and CCRF-CEM, although their activity against mouse leukemic cells L-1210 and P 815 is modest. 

45 



60 
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Table I 

Cytotoxicity of 9- (2 • -Deoxy-2 • luoro-li-D- 
arabinofuranosyl) purines • 
X 



HO 



OH 









^°50 ^/^^ 










a b 




X 


Y 


L-1210^ 


P-815 NL 


CCRP- 


OH 


H 


>30 


>30 >30 


15.1 


OH 


NH 

2 


2.0 


5.4 0.7 


<0,10 


SH 


NH 

2 


11.0 


4.6 1.2 


0.10 


SB 


H 


27.0 


10.0 2.0 


10.0 


NH 

2 


H 


>30 


>30 3.0 


0.67 



a Mouse leukemia cells 
b Human cells 



9-(2'-Deoxy-2'-fluoro-j8-D-arabinofuranosyl)hypoxanthine inhibits the growth of Leishmania tropica pro- 
mastigotes by 50 % at the concentration of 0.6 uM, while it does not exhibit any cytotoxicity against L-1210 
cells at the concentration of 100 uM. 

Claims 

Claims for the following Contracting States : DE, FR, QB 

1. A purine nucleoside having the structural formula: 



X 




wherein X and Y are the same or different and are hydrogen, halogen. OR^. SR^, NR^R* or NHacyl 
provided that if X is OH then Y is different from H; and R* being the same or different and being 
hydrogen, a lower alkyi of 1 to 7 carbon atoms, an aralkyi compound selected from the group 
consisting of benzyl, benzyhydryl or p-methoxyt>enzyl, or an aryl compound selected from the group 
consisting of phenyl, p-chlorophenyl, toluyl, p-methoxyphenyl and naphthyl, and NHacyl being alkanoyi 
or aroyi amide, alkanoyi being an alkyl carbonyl radical in which alkyI is a straight or branched chain, 
saturated or unsaturated hydrocarbon radical having from 1 to 20 carbon atoms, and wherein R^ and R^ 
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are the same or different and are hydrogen, acyl or aroyi, acyl being an alkanoyi group of 1 to 20 
cartoon atoms and aroyI being benzoyl or naphthoyl. 

2. A purine nucleoside compound of claim 1 selected from the group consisting of: 
9-(3'-0-acetyl-5*-0-benzoyl-2*deoxy-2'-fluoro-/8-D-arabinofuranosyl)-6-benzamidopurine; 
9-(3'-0-acetyl-5'-0-benzoyl-2'deoxy-2'-fluoro-/9-D-arabinofuranosyl)-6-acetamidop^ 
9-(3'-0-ac6tyl-5'-0-benzoyl-2'deoxy-2*-fluoro-i9-D-arabinofuranosyl)-6-acetamido-2-chloropurine; 
9-(3'-0-acetyl-5'-0-benzoyl-2'deoxy-2*-fluoro-j8-D-arabinofuranosyl)-2-acetamidopurine; 
9-(3*-0-acetyl-5*-0-benzoyl-2'deoxy-2*-fluoro-/3-D-arabinofuranosyI)-2-acetamido-6-chloropurine: 
9-(3'-0-acetyl-5'-0-benzoyl-2'-deoxy-2'-fluoro-/3-D-arabinofuranosyl)-2-acetamldo-6-bromopurine; 
9-(3'-0-acetyl-5*-0-benzoyl-2'-deoxy-2'-fluoro-^-D-arabinofuranosyl)-2-acetamido-6-thiopurine; 
9-(3*-0-acetyl-5*-0-benzoyl-2*-deoxy-2'-fluoro-^-D-arabinofuranosyl)-2-benzamido-6-thiopurine; 
9-(3'-0-acetyl-5'-0-benzoyt-2'-deoxy-2'-fluoro-j8-D-arabinofuranosyl)-6-chloropurine; 
9-(3'-0-acetyi-5'-0-benzoyt-2'-deoxy-2'-fluoro-i3-D-arabinofuranosyt)>6-bromopurine; and 
9-(3'-0-acetyl-5'-Obenzoyl-2'-deoxy-2'-fIuoro-/5-D-arabinofuranosyl)-2-methoxy-6-thiopurine. 

3. A purine nucleoside compound of claim 1 selected from the group consisting of: 
9-(2'-deoxy-2*-fluoro-/3-D-arabinofuranosyl)-2-amino-6-thiopurine; 
9-(2'-deoxy-2'-fluoro-/3-D>arabinofuranosyl)-2,6-diaminopurine; 
9-(2'-deoxy-2'-fluoro-/9-D-arabinofuranosyl)-2-aminopurine; 
9-(2'-deoxy-2'-fluoro-i9-D-arabinofuranosyl)guanine; 
9-(2'-deoxy-2'-fluoro-i9-D-arabinofuranosyl)-6-thiopurine; 
9-(2*-deoxy-2*-fluoro-^-D-arabinofuranosyl)-6-methoxy purine; 
9-(2'-deoxy-2*-fluoro-/3-D-arabinofuranosyl)-2-methoxy-6-thiopurlne; 
9-(2'-deoxy-2'-fluoro-j8-D-arabinofuranosyl)-2-amino-6-methylthiopurine; 
9-(2'-deoxy-2'-fluoro-/3-D-arabinofuranosyl)-6-methyithiopurine; 
9-(2'-deoxy-2'-fluoro-i9-[>-arablnofuranosyl)purlne; 
9-(2*-deoxy-2'-fluoro-/3-D-arablnofuranosyl)-2-aminopurine; and 
9-(2'-deoxy-2'-fluoro-iS-D-arabinofuranosyl)-2-methoxypurine. 

4. A pharmaceutical composition comprising an amount of the nucleoside compound of claim 1 , 2, or 3 or 
a pharmaceutically acceptable acid addition salt thereof effective to reduce the growth of tumor cells 
and a pharmaceutically acceptable carrier. 

5. A pharmaceutical composition of claim 4. wherein the nucleoside compound is 9-{2*-deoxy-2*-fluoro-)S- 
D-arabinofuranosyl)guanine. 

Claims for the following Contracting State : ES 

1. A process for the preparation of a purine nucleoside having the structural formula: 



X 




wherein X and Y are the same or different and are hydrogen, halogen, OR^, SR^. NR3R* or NHacyl 
provided that if X Is OH then Y is different from H; R3 and R* being the same or different and being 
hydrogen, a lower alkyi of 1 to 7 carbon atoms, an aralkyi compound selected from the group 
consisting of benzyl, benzyhydryl or p-methoxybenzyl, or an aryl compound selected from the group 
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consisting of phenyl, p-chlorophenyl, toluyl, p-methoxy phenyl and naphthyl, and NHacyl being alkanoyi 
or aroyl amide, alkanoyi being an alkyi carbonyl radical in which alkyi is a straight or branched chain, 
saturated or unsaturated hydrocarbon radical having from 1 to 20 carbon atoms, and wherein and 
are the same or different and are hydrogen, acyl or aroyl, acyl being an alkanoyi group of 1 to 20 
carbon atoms and aroyl being benzoyl or naphthoyi, 
which comprises reacting a compound of the Formula 11 




wherein 

and R^ are as defined previously, and 
R is chlorine, bromine or acetoxy, with a nucleophile of general Formula III, 




X* and Y' are the same or different and are hydrogen. OR^ (keto or enol). SRS, NR^R^, halogen or 
silylated Nary I ; 

R5 and R^ are the same or different and are hydrogen, trisubstituted-silyl, lower alkyI of 1 to 7 carbon 
atoms, aralkyi or aryl, 

Z is hydrogen, tri-substituted-silyl or heavy metal derivative such as chloromercuri. bromomercuri or 
acetoxymercurl. 

A process according to claim 1 wherein the purine nucleoside compound obtained is selected from the 
group consisting of: 

9-(3*-0-acetyl-5*-0-benzoyl-2*deoxy-2*-fluoro-/S-D-arabinofuranosyl)-6-benzamidopurlne; 

9-(3*-0-acetyl-6'-0-benzoyl-2'deoxy-2*-fluoro-/8-D-arabinofuranosyl)-6-acetamidopurine; 

9-(3'-0-acetyl-5'-0-benzoyl-2'deoxy-2'-fluoro-i8-D-arabinofuranosyl)-6-acetamldo-2-chloropurine; 

9-(3'-0-acetyl-5'-0-benzoyl-2*deoxy-2'-fluoro-/9-D-arablnofuranosyl)-2-acetamidopurine; 

9-(3'-0-acetyl-5'-0-benzoyl-2*deoxy-2'-fluoro-i9-D-arabinofuranosyl)-2-acetamido-6-chloropurine; 

9-(3*-0-acetyl-5'-0-benzoyl-2'-deoxy-2*-fluoro-/S-D-arabinofuranosyl)-2-acetamido-6-bromopurine; 

9-(3'-0-acetyl-5'-0-benzoyl-2'-deoxy-2*-fluoro-/S-D-arabinofuranosyl)-2-acetamido-6-thiopurine; 

9-(3'-0-acetyl-5'-0-benzoyl-2'-deoxy-2'-fluoro-^-D-arabinofuranosyi)-2-benzamido-6-thiopurine; 

9-(3'-0-acetyl-5'-0-benzoyl-2*-deoxy-2*-fluoro-/S-D-arabinofuranosyl)-6-chloropurine; 

9-(3'-0-acetyl-5'-0-benzoyl-2*-deoxy-2Mluoro-^-D-arabinofuranosyl)-6-bromopurlne; and 

9-(3'-O-acetyl-5'-O-benzoyl-2*-deoxy-2*-fluoro-i8-D-arablnofuranosyl)-2-methoxy-6-thi0purlne. 

A process according to claim 1 wherein the purine nucleoside compound obtained is selected from the 
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group consisting of: 

9-(2'-deoxy-2*-fluoro-i3-D-arabinofuranosyl)-2-annino-6-thlopurine; 

9-(2*-deoxy-2*-fluoro-/5-D-arabinofuranosyl)-2,6-diaminopurine: 

9-(2'-deoxy-2*-fluoro-i5-D-arabinofuranosyl)-2-amlnopurine; 

9-(2*-deoxy-2'-fluoro-/3-D-arabinofuranosyl)guanine; 

9-(2'-deoxy-2*-fluoro-i3-D-arabfnofuranosyl)-6-thiopurine; 

9-(2'-deoxy-2*-f I uoro-i8-D-arabinofuranosyl)-6-methoxy purine; 

9-(2*-deoxy-2'-fluoro-)8-D-arablnofuranosyl)-2-methoxy-6-thlopurine; 

9-(2'-d80xy-2*-fluoro-i8-D-arabinofuranosyl)-2-amino-6-nnethylthiopurine; 

9>(2*-deoxy-2*-fluoro*/S-D-arabinofuranosyl)'6-methytthiopurine; 

9-(2'-deoxy-2*-fluoro-/8-D-arabinofuranosyl)purlne; 

9-(2*'deoxy-2'-fluoro-i9-D-arabinofuranosyl)-2-aminopurine; and 

9-(2'-deoxy-2'-fluoro-/3-D-arabinofuranosyl)-2-methoxypurine. 

Patentansprikche 

PatentansprUche air folgende Vertragsstaaten : DE, FR, GB 

1. Purin-Nucleosid mit der Strukturformel: 



X 




in der X und Y gleich oder verschteden sind und ein Wasserstoffatonn, ein Halogenatom. einen Rest 
NR3R* Oder NHacyl bedeuten, mit der MaBgabe, dafi, wenn X eine OH-Gruppe 1st, Y kein 
Wasserstoffatonn bedeutet, wobei die Reste R^ und R* gleich oder verschieden sind und ein Wasser- 
stoffatom, einen NIederalkylrest mit 1 bis 7 Kohlenstoffatomen, eine Aralkylverbindung aus der Gruppe 
Benzyl. Benzhydryl oder p-Methoxybenzyl, oder eine Arylverbindung aus der Gruppe Phenyl, p- 
Chlorphenyl. Toluyl, p-Methoxy phenyl und Naphthyl bedeuten, und der Rest NHacyl ein AlkanoyI- oder 
Aroylamid bedeutet, wobei der Alkanoylrest ein Alkylcarbonylradikal darstellt, in dem der Alkylrest ein 
geradkettiges oder verzweigtes. gesSttigtes oder ungesattigtes Kohlenwasserstoffradlkal mit 1 bis 20 
Kohlenstoffatomen bedeutet. und wobei R^ und R^ gleich oder verschieden sind und ein Wasserstoff- 
atom, einen Acyl- oder Aroylrest bedeutet, wobei der Acylrest einen Alkanoylrest mit 1 bis 20 
Kohlenstoffatomen und der Aroylrest eine Benzoyl- oder Naphthoylgruppe bedeutet. 

2. Purin-Nucleosid-verbindung nach Anspruch 1 , ausgewShIt aus: 

9-(3'-0-Acetyl-5'-0-benzoyl-2'-desoxy-2'-fluor-i8-D-arabinofuranosyl)-6-benzamidopurln: 

9-{3'-0-Acetyl-5'-0-benzoyl-2'-desoxy-2'-fluor-/3-D-arabinofuranosyl)-6-acetamidopurin; 

9-(3'-0-Acetyl-5*-0-benzoyl-2'-desoxy-2'-fluor-/9-D-arabinofuranosyl)-6-acetamido-2-chlorpurin: 

9-(3*-0-Acetyl-5*-0-benzoyl-2'-desoxy-2'-fluor-/9-D-arabinofuranosyl)-2-acetamidopurin; 

9-(3'-0-Acetyl-5'-0-benzoyl-2'-desoxy-2'-fluor-/3-D-arabinofuranosyl)-2-acetamido-6-chlorpurin; 

9-(3'-0-Acetyl-5*-0-benzoyl-2'-desoxy-2'-fluor-/9-D-arabinofuranosyl)-2-acetamido-6-brompurin; 

9-(3*-0-Acetyl-5'-0-benzoyl-2'-desoxy-2'-fluor-jS-D-arablnofuranosyl)-2-acetamido-6-thiopurin; 

9-(3*-0-Acetyl-5'-0-benzoyl-2*-desoxy-2'-fluor-i9-D-arabinofuranosyl)-2-benzamido-6-thiopurln; 

9-(3'-0-Acetyl-5"-0-benzoyl-2'-desoxy-2'-fluor-;8-D-arabinofuranosyl)-6-chlorpurin; 

9-(3*-0-Acetyl-5*-0-benzoyl-2'-desoxy-2'-fluor-/8-D-arabinofuranosyl)-6-brompurin; und 

9-(3*-0-Acetyl-5'-0-benzoyl-2'-desoxy-2'-fluor-/S-D-arabinofuranosyl)-2-methoxy-6-thiopurin. 
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3. Purin-Nucleosid-Verbindung nach Anspruch 1. ausgewShlt aus: 
9-(2*-Desoxy-2'-fluor-^-D-arabinofuranosy!)-2-amino-6-thiopurin; 
9-(2*-Desoxy-2'-fluor-/S-D-arabinofuranosyl)-2,6-cllaminopurin; 
9-(2*-Desoxy-2'-fluor-/3-D-arabinofuranosyl)-2-aminopurin; 
9-(2*-Desoxy-2'-fluor-/3-D-arabinofuranosyl)guanin; 
9-(2'-Desoxy-2'-fluor-i9-D-arabinofuranosyl)-6-thiopurin; 
9-(2'-Desoxy-2'-fluor-/3-D-arabinofuranosyl)-6-methoxypurin; 
9-(2*-Desoxy-2*-fluor-/3-D-arabinofuranosyl)-2-methoxy-6-thiopurin; 
9-(2*-Desoxy-2*-fluor-i9-D-arabinofuranosyl)-2-amino-6-methylthiopurin; 
9-(2'-Desoxy-2*-fluor-)8-D-arabinofuranosyl)-6-methylthiopurln; 
9-(2*-Desoxy-2'-fluor-^-D-arabinofuranosyI)purin; 
9-(2*-Desoxy-2'-fluor-/S-D-arabinofuranosyl)-2-aminopurin; und 
9-(2'-Desoxy-2'-f luor-^-D-arabinof uranosyt)-2-methoxypurin . 

4. Arzneimittel, umfassend eine fUr die Reduzierung des Wachstums von Tumorzellen wirksame Menge 
der Nucleosid-Verbindung nach Anspruch 1, 2 oder 3, Oder eines pharmazeutisch vertrSiglichen 
Saureaddltlonssalzes davon und einen pharmazeutisch vertrSglichen Trager. 

5. Arzneimittel nach Anspruch 4, wobei die Nucleosid-Verbindung 9-(2'-Desoxy-2'-fluor-i9-D-arabinofuran- 
osyl)guanin 1st. 

Patenlansprilche fUr folgenden Vertragsstaat : ES 

1. Verfahren zur Hersteliung eines Purtn-Nucleosids mit der Strukturformel: 



in der X und Y gleich Oder verschieden sind und ein Wasserstoffatom, ein Halogenatom. einen Rest 
0R3, SR3, NR3R* Oder NHacyl bedeuten. mit der Mafigabe, da0. wenn X eine OH-Gruppe ist, Y kern 
Wasserstoffatom bedeutet, wobei die Reste R^ und R^ gleich oder verschieden sind und ein Wasser- 
stoffatom, einen Niederalkylrest mit 1 bis 7 Kdhlenstoffatomen, eine Aralkylverbindung aus der Gruppe 
Benzyl, Benzhydryl oder p-Methoxy benzyl, oder eine Arylverbindung aus der Gruppe Phenyl, p- 
Chlorphenyl, Toluyl, p-Methoxyphenyl und Naphthyl bedeuten, und der Rest NHacyl ein AlkanoyI- oder 
Aroylamid bedeutet, wobei der Alkanoylrest ein Aikylcarbonylradikal darstellt, in dem der Alkylrest ein 
geradkettiges oder verzweigtes, gesattigtes oder ungesSttlgtes Kohlenwasserstoffradikal mit 1 bis 20 
Kohlenstoffatomen bedeutet, und wobei R^ und R^ gleich oder verschieden sind und ein Wasserstoff- 
atom, einen Acyl- oder Aroylrest bedeutet, wobei der Acylrest einen Alkanoylrest mit 1 bis 20 
Kohlenstoffatomen und der Aroylrest eine Benzoyl- oder Naphthoylgruppe bedeutet, umfassend die 
Umsetzung einer Verbindung der Forme! II 



X 
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(II) 



in der und wie vorstehend definiert sind und R ein Chloratom. Bromatom Oder eine Acetoxygrup- 
pe bedeutet, mit einem Nucleophil der ailgemeinen Formel ill 




(III) 



in der 

X* und Y* glelch Oder verschieden sind und ein Wasserstoffatom, einen Rest OR^ (Keto Oder Enol), 

NR^R^, ein Halogenatonn oder einen silyllerten Naryl-Rest bedeutet; 
Rs und R^ gleich Oder verschieden sind und ein Wasserstoffatom, einen trisubstitulerten Silylrest, einen 
Niederallcylrest mit 1 bis 7 Kohlenstoffatomen, einen Arailcylrest oder einen Arylrest bedeuten; 
Z ein Wasserstoffatom. einen trisubstituierten Silyirest oder ein Schwermetallderivat, wie Chlormercuri, 
Brommercuri oder Acetoxymercuri bedeutet. 

2. Verfahren nacli Ansprucfi 1 , wobei die erhaltene Purin-Nucleosid-Verbindung ausgewahit ist aus: 
9-(3'-0-Acetyl-5'-0-benzoyl-2'-desoxy-2*-fluor-/8-D-arabinofuranosyl)-6-benzamidopurin; 
9-(3'-0-Acetyl-5*-0-ben2oyl-2'-desoxy-2'-fluor-/3-D-arabinofuranosyl)-6-acetamidopurin: 
9-(3'-0-Acetyl-5'-0-benzoyl-2'-desoxy-2*-fluor-/8-D-arabinofuranosyl)-6-acetamido-2-chlorpurin; 
9-(3'-0-Acetyl-5'-0-benzoyl-2'-desoxy-2*-fiuor-j8-D-arabinofuranosyl)-2-acetamldopurin; 
9-(3'-0-Acetyl-5'-0-benzoyl-2'-desoxy-2'-fiuor-i9-D-arabinofuranosyl)-2-acetamido-6-cliiorpurin; 
9-(3'-0-Acetyi-5'-0-benzoyl-2'-desoxy-2'-fiuor-i9-D-arabinofuranosyl)-2-acetamido-e-brompurin; 
9-(3*-0-Acetyl-5*-0-benzoyl-2'-desoxy-2'-fluor-^-D-arabinofuranosyl)-2-acetamido-e-thiopurin; 
9-(3'-0-Acetyl-5*-0-benzoyl-2'-desoxy-2*-fluor-i8-D-arabinofuranosyl)-2-benzamido-6-tfiiopurin; 
9-(3'-0-Acetyl-5*-0-benzoyl-2*-desoxy-2'-fluor-;8-D-arabinofuranosyl)-6-chlorpurin; 
9-(3'-0-Acetyl-5*-0-benzoyl-2'-desoxy-2*-fluor-i8-D-arabinofuranosyl)-6-brompurin; und 
9-(3'-0-Acetyl-5'-0-benzoyl-2*-desoxy-2'-fluor-i8-D-arabinofuranosyl)-2-methoxy-6-thiopurin. 

3. Verfahren nach Anspruch 1, wobei die erhaltene Purin-Nucleosid-Verbindung ausgewahit Ist aus: 
9-(2'-Desoxy-2'-fluor-i3-D-arabinofuranosyl)-2-amino-6-thiopurin; 
9-(2*-Desoxy-2'-fluor-j8-D-arabinofuranosyl)-2,6-diaminopurin; 
9-(2*-Desoxy-2'-fluor-i3-D-arabinofuranosyl)-2-aminopurin; 
9-(2'-Desoxy-2'-fluor-/3-D-arabinofuranosyl)guanin; 
9-(2'-Desoxy-2Mluor-/?-D-arabinofuranosyl)-6-thiopurin; 
9-(2'-Desoxy-2*-fluor-i9-D-arabinofuranosyl)-6-methoxypurin; 
9-(2'-Desoxy-2'-fluor-^-D-arablnofuranosyl)-2-methoxy-6-thiopurin; 
9-(2'-Desoxy-2'-fluor-)S-D-arabinofuranosyl)-2-amino-6-methylthiopurin; 
9-(2*-Desoxy-2*-fiuor-i9-D-arabinofuranosyl)-6-methyl-thiopurin; 
9-(2'-Desoxy-2'-fluor-iS-D-arabinofuranosyl)purln; 
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9-(2'-Desoxy-2*-fluor-^-D-arabinofuranosyl)-2-aminopurin; und 
9-(2'-Desoxy-2'-fluor-/9-D-arabinofuranosyl)-2-methoxypurin. 

Revendfcations 

Revendlcations pour les Etats contractants suivants : DE, FR, GB 
1. Nucleoside purine ayant la formule structurelle: 



X 




dans laquelle X et Y sont identiques ou diff^rents et sont Thydrog^ne, un halog^ne.OR^, SR^, NR^R* ou 
NIHacyle dans la mesure oCi si X est OH. Y est alors different de H ; R^ et R^ 6\ani identiques ou 
diff^rents et 6tant I'hydrog^ne. un alkyle inf^rieur de 1 2i 7 atomes de carlx)ne. un compost aralkyle 
choisi dans le groupe consistant en un compost benzyle, benzyliydryle ou p-m^thoxybenzyle, ou un 
compost aryle choisi dans le groupe consistant en ph^nyle, p-cliloroph6nyle, toluyle, p-m^thoxyph^ny- 
le et naphtyle, et NHacyle 6tant un alcanoyle ou un aroylamide, ralcanoyfe ^tant un radical alkyi 
carbonyle dans lequel Talkyl est une chatne droite ou ramlfi^e, un radical hydrocarbure satur^ ou 
insatur^ ayant de 1 ^ 20 atomes de carbone et dans lequel R^ et sont identiques ou diff^rents et 
sont rhydrogene, Tacyte ou aroyte, acyle etant un groupe alcanoyle de 1 a 20 atomes de carbone et 
aroyle dtant le benzoyle ou le naphtoyle. 

2. Compost nucleoside purine selon la revendication 1 , choisi dans le groupe consistant en : 
9-(3*-0-acetyl-5'-0-benzoyl-2'deoxy-2*-fluoro-/9-D-arabinofuranosyl)-6-benzamidopurlne; 
9-(3*-0-acetyl-5*-0-benzoyl-2'deoxy-2'-fluoro-j8-D-arabinofuranosyl)-6-acetamidopurine; 
9-(3*-0-acetyl-6*-0-benzoyl-2*deoxy-2'-fluoro-i9-D-arabinofuranosyl)-6-acetamido-2-chloropurine; 
9-(3*-0-acetyl-5'-0-benzoyl-2'deoxy-2'-fluoro-/S-D-arabinofuranosyl)-2-acetamidopurine; 
9-(3'-0-acetyl-5'-0-benzoyl-2'deoxy-2'-fluoro-/3-D-arabiofuranosyl)-2-acetamido-6-chloropurine; 
9-(3*-0-acetyl-5*-0-benzoyl-2'-deoxy-2*-fluoro-/3-D-arabinofuranosyl)-2-acetamldo-6-bromopurine; 
9-(3'-0-acetyl-5'-0-benzoyt-2'-deoxy-2Mluoro-/9-D-arablnofuranosyl)'2-acetamldo-6-thiopurine; 
9-(3*-0-acetyl-5*-0-benzoyl-2'-deoxy-2*-fluoro-/3-D-arablnofuranosyl)-2-benzamido-6-thlopurine; 
9-(3'-0-ac6tyl-5*-0-benzoyl-2*-deoxy-2*-fluoro-/3-D-arabinofuranosyl)-6-chloropurine; 
9-(3'-0-acetyl-5*-0-benzoyl-2*-deoxy-2*-fluoro-/3-D-arabinofuranosyl)-6-bromopurine; et 
9-(3'-0-acetyl-5*-0-benzoyl-2*-d6oxy-2*-fluoro-/3-D-arabinofuranosyl)-2-methoxy-6-thiopurine. 

3. Compose nucleoside purine selon la revendication 1 , choisi dans le groupe consistant en : 
9-(2'-deoxy-2'-fluoro-j9-D-arabinofuranosyl)-2-amino-6-thlopurine: 
9-(2*-deoxy-2'-fluoro-/3-D-arabjnofuranosyl)-2.6-diaminopurine; 
9-(2'-deoxy-2*-fluoro-;3-D-arabinofuranosyl)-2-aminopurine; 
9-(2*-deoxy-2'-fluoro-i8-D-arabinofuranosyl)guanine; 
9-(2'-deoxy-2'-fluoro-i8-D-arabinofuranosyl)-6-thiopurlne; 
9-(2,-d6oxy-2'-fluoro-/8-D-arabinofuranosyl)-6-methoxypurine; 
9-(2'-deoxy-2'-fiuoro-/3-D-arabinofuranosyl)-2-methoxy-6-thiopurine; 
9-(2'-deoxy-2*-fluoro-/3-D-arabinofuranosyl)-2-amino-6-methylthiopurine; 
9-(2'-deoxy-2'-fluoro-j9-D-arablnofuranosyl)-6-methylthiopurine; 
9-(2*-deoxy-2*-fluoro-)8-D-arabinofuranosyl)purine; 
9-(2*-deoxy-2'-fluoro-i8-D-arabinofuranosyl)-2-aminopurine; et 
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9-(2'-d6oxy-2'-fluoro-i8-D-arabinofuranosyl)-2-m6thoxypurine. 

4. Composition pharmaceutique comprenant une quantity du compost nucleoside selon la revendication 
1, 2 ou 3. ou son sel d*addition d*acide pharmaceutiquement acceptable, efficace pour r^duire la 

5 croissance de cellules tumorales et un v^hicule pharmaceutiquement acceptable. 

5. Composition pharmaceutique selon la revendication 4. dans laquelle le compost nucleoside est la 9-(2'- 
deoxy-2'-fluoro-)9-D-arabinofuranosyl)guanine. 

10 Revendlcatlons pour I'Etat contractant suivant : ES 

1. Precede pour la preparation d'une nucleoside purine ayant la formule structurelle: 



IS 



20 



25 




dans laquelle X et Y sont identiques ou differents et sont rhydrogfene, un halogfene.OR^, SR^, ou 
NHacyle dans la mesure oD si X est OH, Y est alors different de H ; R3 et R* etant identiques ou 

30 differents et etant I'hydrogene. un alkyle interieur de 1 a 7 atomes de carbone, un compose aralkyle 
choisi dans le groupe consistant en un compose benzyle, benzyhydryle ou p-methoxybenzyle, ou un 
compose aryle choisi dans le groupe consistant en phenyle, p-chlorophenyle, toluyle, p-methoxypheny- 
le et naphtyle, et NHacyle etant un alcanoyle ou un aroylamide. Talcanoyle etant un radical alkyi 
cartXDnyle dans lequel Talkyl est une chaTne drolte ou ramlfiee, un radical hydrocarbure sature ou 

36 insature ayant de 1 ^ 20 atomes de carbone et dans lequel R^ et sont identiques ou differents et 
sont Thydrogene, I'acyle ou aroyle, acyle etant un groupe alcanoyle de 1 ^ 20 atomes de carbone et 
aroyle etant le benzoyle ou le naphtoyle, 

qui comprend les etapes consistant k mettre en reaction un compose de la formule II : 



45 




50 

dans laquelle R^ et R^ sont tels que detinis precedemment et R est le chlore. le brome ou I'acetoxy, 
avec un nucieophiie de formule generale 111 

55 



16 



EP 0 219 829 B1 




dans laquelle 

X' et V sont identtques ou diff^rents et sont rhydrog^ne. OR^ (c^to ou ^nol), SR^, NR^rg, rhalogene 
ou Naryle siiyle ; 

RS et R^ sont identiques ou diff^rents et sont Thydrog^ne. le silyle trisubstitue. un alkyle inferieur de 1 
h 7 atomes de carbone, I'aralkyle ou I'aryle, 

Z est rhydrog§ne, un siiyle trisubstitue ou un derive des metaux lourds tel que le chloromercuri, le 
bromomercuri ou rac^toxymercurl. 

2, Proc^d6 selon la revendication 1 , dans lequel le compost nucleoside purine obtenu est choisi dans le 
groupe consistant en : 

9-(3*-0-ac6tyl-5'-0-benzoyl-2*deoxy-2'-fluoro-/3-D-arabinofuranosyl)-6-benzamldopurine; 

9-(3*-0-ac6tyl-5'-0-benzoyl-2'd6oxy-2'-fluoro-;8-D-arabinofuranosyl)-6-acetamidopurine; 

9-(3'-0-ac6tyl-5'-0-benzoyl-2*deoxy-2'-fluoro-/S-D-arabinofuranosyl)-6-acetamido-2-chloropurine; 

g-(3'-0-ac§tyl-5*-0-benzoyl-2'ddoxy-2'-fluoro-i8-(>-arabinoffuranosyl)-2-acetamidopurine: 

9.(3'-0-ac6tyl-5*-0-benzoyl-2'deoxy-2'-fluoro-i9-[>arabinofuranosyl)-2-acetamido-6-chloropurine; 

9-(3'-0-ac4tyl-5'-0-benzoyl-2'-deoxy-2'-fluoro-/3-D-arabinofuranosyl)-2-acetamido-6-brornopurine; 

9-(3'-0-ac6tyl-5'-0-benzoyl-2'-deoxy-2'-fluoro-/3-D-arabinofuranosyl)-2-acetamido-6-thiopurine: 

9-(3*-0-ac§tyl-5*-0-benzoyl-2'-d^oxy-2*-fluoro-i8-D-arabinofuranosyl)-2-benzamldo-6-thiopurine; 

9-(3*-0-ac6tyl-5'-0-benzoyl-2*-d6oxy-2'-fluoro-/S-D-arabinofuranosyl)-6-chloropurine; 

9-(3*-0-ac6tyl-5*-0-benzoyl-2'-d6oxy-2'-fluoro-/3-D-arabinofuranosyl)-6-bromopurine; et 

9-(3'-0-acetyl-5'-0-benzoyl-2'<l4oxy-2'-fluoro-i9-D-arabinofuranosyl)-2-m6thoxy-6-thiopurine. 

3. Proc6d6 selon la revendication 1 . dans lequel le compost nucleoside purine obtenu est choisi dans le 
groupe consistant en : 

9-(2*-deoxy-2*-fluoro-)3-D-arabinofuranosyl)-2-amrno-6-thiopurine: 
9-(2*-deoxy-2'-fluoro-/S-D-arabinofuranosyl)-2.6-diamlnopurine: 
9-(2'-deoxy-2'-fluoro-)S-D-arabinofuranosyl)-2-aminopurine; 
9-(2*-deoxy-2*-fluoro-/5-D-arabinofuranosyl)guanine: 

9-(2'-deoxy-2'-fiuoro-)3-D-arabinofuranosyl)-6-thiopurine; . , 

g-(2'-deoxy-2'-fluoro-/S-D-arabinofuranosyl)-6-methoxypurine; 

9-(2'-d6oxy-2Mluoro-/?-D-arabinofuranosyl)-2-methoxy-6-thiopurine; 

9-(2'-d§oxy-2'-fluoro-/3-D-arabinofuranosyl)-2-amino-6-m6thylthlopurine; 

9-(2'-d§oxy-2*-fluoro-;9-D-arabinofuranosyl)-6-methylthiopurine; 

9-(2'-d§oxy-2*-fluoro-)8-D-arabinofuranosyl)purine: 

9-(2'-d§oxy-2'-f!uoro-j8-D-arabinofuranosyl)-2-aminopurine; et 

9-(2'-deoxy-2'-fluoro-i8-D-arabinofuranosyl)-2-methoxypurine. 



17 



